Understanding the Cognitive Basis for Human-Wildlife Relationships as a Key to Successful Protected-Area Management
Wildlife is a critical component of parks and protected-area management worldwide. It often serves as a primary attraction for visitors or an enjoyable part of the visitor experience. In the United States, for example, visitors rank opportunities to view wildlife as a top reason for their attendance at national parks, a finding that is likely to apply to many of the world's protected areas (Manfredo 2008) . Numerous studies highlight the significant economic impacts of these experiences, including benefits to local communities bordering protected areas, and in some cases show that visitor expenditures fall considerably short of willingness to pay (Andersson et al. 2005; Aylward 2003 ; U.S. Fish and Wildlife Service 2007) . At the same time, wildlife can be an obvious source of conflict in protected areas. While these areas offer refuge to wildlife and are vital for wildlife conservation, many are of insufficient size to contain viable populations of wide-ranging species, such as large carnivores, that can pose serious threats to human safety (Woodroffe and Ginsberg 1998) . In addition, wildlife often finds easy food sources in areas of human settlement bordering reserves. As a result of these circumstances, humanwildlife conflict (HWC) tends to be more common in and around protected areas, where wildlife abundance is greater and where animals often stray into adjacent cultivated fields (DiStefano 2005) . Concerns about this situation have spawned an interest in coordinated efforts aimed at understanding and addressing HWC issues on a global scale. Such interest is reflected in a recent International Union for Conservation of Nature (IUCN) recommendation, resulting from the World Parks Congress (2003) , that prioritizes cooperation and action to prevent and mitigate HWC. According to the recommendation, failure to address HWC not only is likely to result in significant ecological and social costs but also could lead to declines in local support for conservation of parks and wildlife.
Developing effective solutions to HWC begins with an understanding of its underlying causes as well as what are likely to serve as constraints to successful conflict mitigation. HWC is driven largely by human factors, including population growth, land-use transformation, habitat loss and fragmentation, increasing wildlife populations due to conservation initiatives, and growing interest in access to nature reserves and nature-based activities (DiStefano 2005) . Human factors also affect the success of HWC mitigation efforts, which are often dependent on public support. Growing public concerns about the use of certain practices to address HWC (e.g., lethal control; see Treves and Karanth 2003) and increased conflict among stakeholder groups regarding appropriate strategies have created significant challenges to HWC alleviation.
Dealing with such social challenges that increasingly define the context of wildlife management in and around protected areas requires a broad-based approach, one that can account for the myriad factors that underlie conservation effectiveness. Among these are the needs and interests of people, including both residents and visitors, and the nature of their relationships with wildlife. Root causes of these relationships stem from the cognitive foundation that shapes human thought and behavior toward wildlife. In particular, our theory of wildlife value orientations contends that, at an individual level, broad cultural ideals or value orientations form the basis for more specific cognitions, which in turn drive individual action. Drawing upon theory from cultural ecology, we extend this "cognitive hierarchy" framework to account for the role of societal forces that give rise to cultural values and their orientations over time (Manfredo, Teel, and Henry 2009) .
The purpose of this article is to provide an overview of this micro-macro approach to understanding human-wildlife relationships and explore its implications for addressing HWC issues in protected-area management. We present data from two cases to support our model. First, using the results of a nineteen-state study completed in 2005 in the United States, we examine (1) the role of wildlife value orientations in explaining individual variation in wildlife-related attitudes and behaviors, and (2) factors associated with modernization that are believed to contribute to an intergenerational shift in wildlife value orientations in this country. Second, using 2007-8 survey data from ten European countries, we explore the extent to which wildlife value orientations may affect individual thought and action toward wildlife in other world regions, including areas bordering national parks/reserves.
Conceptual Background: A Micro-Macro Model of Human Thought About Wildlife
Theorists across a variety of social science disciplines have emphasized the importance of studying values as a way to understand human thought and behavior. According to Schwartz (2004) , values are desirable goals that serve as expressions of basic needs and as guiding principles in people's lives. They are abstract beliefs that transcend specific situations and guide the evaluation of actions and policies. As Schwartz's work has demonstrated on a global scale, values are important because they are core to defining cultural groups and because they are enduring beliefs that form the foundation for human attitudes and behaviors. In the applied social science specialization known as "human dimensions of wildlife" (Manfredo, Vaske, and Decker 1995) , the values concept has been advanced as a means of understanding how people think about wildlife and the basis for wildlife-related behaviors. Contributing to this area of inquiry, we have introduced a theory of wildlife value orientations that builds on the widely applied cognitive hierarchy framework (see Figure 1 ; Homer and Kahle 1988; Manfredo, Teel, and Henry 2009) . Our theory contends that individual behavior toward wildlife is driven by specific attitudes (i.e., the association of an evaluation and an object in memory), and these attitudes are directed by wildlife value orientations. The latter are beliefs reflective of broad cultural ideologies that give personal meaning of right and wrong and an ideal life to one's more basic values in relation to wildlife. They play an important role in explaining variation in individuals' wildliferelated actions and their attitudes toward topics related to wildlife treatment. As a result, differences in wildlife value orientations can form the foundation for conflict among diverse publics on wildlife issues and management strategies.
Our research in the United States has revealed two primary wildlife value orientations-domination and mutualism-that define the nature of human-wildlife relationships in this country (Manfredo, Teel, and Henry 2009) . A classification scheme developed from this work identifies four types of people based on the extent to which they emphasize each orientation (see Table 1 ; Teel and Manfredo 2009) . A domination wildlife value orientation reflects the extent to which an individual (or group) holds an ideological view of domination, or human mastery over wildlife. Empirical findings suggest that domination is a prominent view among most Americans, which has implications for human-human as well as human-nature relationships (Schwartz 2006) . The stronger people's domination orientation toward wildlife, the more likely their attitudes and actions will prioritize human well-being over wildlife, they will find actions that result in death or other intrusive control of wildlife to be acceptable, and the more likely they will be to find justification for treatment of wildlife in utilitarian terms.
Our mutualism wildlife value orientation reflects the influence of egalitarian Conditions of abundance and scarcity, nature of engagement with natural environment, of day-to-day life, sources on learning, and so on ideology in human relationships with wildlife. This ideology, which has fostered perceptions of social inclusion that extend to human-animal relationships, places emphasis on equality and individuals acting for the welfare of all (Wildavsky 1991) . A mutualism orientation toward wildlife views it as capable of relationships of trust with humans, as if part of an extended family, and as life forms deserving of rights and caring. Those with a strong mutualism orientation are more likely to engage in welfare-enhancing behaviors for wildlife (e.g., feeding, nurturing abandoned/ hurt animals), less likely to support actions resulting in harm to wildlife, and more likely to view wildlife in human terms. At a macro level, our theory proposes societal forces associated with modernization, including urbanization and increasing income/education levels, are driving a shift away from domination, toward a mutualism view of wildlife in the United States (Manfredo, Teel, and Henry 2009) . This argument draws upon the work of other researchers who have suggested that modernization has predictable effects on societal values. Inglehart (1997) , for example, documents how increases in socioeconomic development have spawned a shift from materialist to postmaterialist values in postindustrialized nations. While the former prioritize goals rooted in safety and survival needs, the latter emphasize goals tied to belongingness and selffulfillment needs. Wildlife value orientations, according to our model, are changing along a similar trajectory. A growing need for belongingness is promoting views in which wildlife is seen as companions, as opposed to a food source or threat to property and safety (views rooted in an earlier emphasis on subsistence needs). Further, modernization factors are contributing to an environment in which learning about wildlife occurs largely through indirect means (e.g., television programming, social interaction) as opposed to through direct experience; there is less social support for utilitarian activities such as hunting; and there is insulation from dependency on natural resources. Today's youth are therefore being brought up in an environment quite different from that of previous generations, resulting in the emergence of a new way of thinking about wildlife. Some of these same macro-level forces (e.g., urbanization) believed to be responsible for a shift in wildlife value orientations may also be contributing to what other authors have described as changes in environmental and forest values in American society (Bengston 1994; Bengston and Xu 1995) . Exploratory applications of our theory in several countries outside the United States suggest that this shift in wildlife value orientations may actually be part of a broader, global shift in wildlife-related thought (Teel, Manfredo, and Stinchfield 2007) . In the interest of considering the potential implications of such a shift for wildlife management in and around protected areas and to further our understanding of wildlife value orientations cross-culturally, the current article documents selected findings from a test of our model in the western United States and reports the results of a recent application in Europe.
Micro-Macro Model of Wildlife Value Orientations

Methods
Western U.S. Case
Data Collection
We administered a mail survey to a sample of residents in nineteen western states 1 in the fall of 2004 (n = 12,673; more than 400 per state; 21 percent response rate). Samples were purchased from Survey Sampling International, employing a probability sampling scheme that stratified by state and age to ensure adequate representation of population subgroups. We used a modified Dillman (2007) approach consisting of two full mailings of the survey and cover letter and a reminder postcard. To test for nonresponse bias, we telephoned a sample of nonrespondents (n = 7,388) in each state following data collection. Results revealed significant differences between respondents and nonrespondents on age and participation in wildlife-related recreation but only marginal variation (partial eta 2 < .01) on wildlife value orientations. Given these findings, we weighted data to adjust for underrepresentation of younger age groups and overrepresentation of certain forms of wildlife-related recreation; for reporting at the regional level (all states combined), we also weighted data to account for state population sizes. For more detail on weighting procedures and results of additional validation testing to ensure representativeness of populations of interest, see Teel et al. (2005) .
We measured domination and mutualism orientations with composite scales consisting of items representing beliefs about wildlife and wildlife management (see Table 2 ). Item development followed domain sampling procedures of scale construction, with a focus on ensuring adequate representation of a priori-specified "belief dimensions" corresponding to each orientation. A domination orientation was indicated in our final approach by beliefs about hunting and appropriate uses of wildlife. A mutualism orientation was indicated by caring and social affiliation beliefs about wildlife. Respondents rated their level of agreement with belief items on a scale from 1 = "strongly disagree" to 7 = "strongly agree."
We selected a subset of attitude/behavior measures appearing on the survey to examine the value orientation-attitude/behavior relationship. For attitudinal comparisons, we asked respondents to rate the acceptability (acceptable/unacceptable) of the following actions for addressing a conflict situation where black bears were entering residential areas and getting into trash and pet food containers: "do nothing," "provide more recreational opportunities to hunt bears," and "conduct controlled hunts using trained agency staff." For behavioral comparisons, we asked respondents to indicate their participation (yes/no) in hunting, fishing, and wildlife viewing in the past twelve months. We measured income, education, and urbanization-variables used to examine impacts of modernization in tests of our macro model-by asking respondents to indicate the following, using fixed response options: annual household income, highest level of education achieved, and size of current community.
Analysis
We examined the internal consistency and structure of value-orientation scales by conducting reliability analysis in SPSS 13.0 and confirmatory factor analysis (CFA) in Amos 5.1. We assigned value-orientation scores by computing the mean of corresponding belief dimension items. We segmented respondents into types by comparing their scores on domination and mutualism simultaneously via a crosstabulation procedure (Table 1; Teel and Manfredo 2009 ). Types were classified on the basis of whether they scored "high" (> 4.50 [median and scale midpoint for each mean composite]) or "low" (< 4.50) on each orientation. Traditionalists .78
Humans should manage fish and wildlife populations so that humans benefit. (E, G)
.57 (.02)
The needs of humans should take priority over fish and wildlife protection. (G)
.65 (.02)
It is acceptable for people to kill wildlife if they think it poses a threat to their life. (G)
.54 (.01)
It is acceptable for people to kill wildlife if they think it poses a threat to their property. (E, G)
.68 (.02)
It is acceptable to use fish and wildlife in research even if it may harm or kill some animals. (G)
.54 (.02)
Fish and wildlife are on earth primarily for people to use.
.67 (.02)
Hunting beliefs
.53 (.01)
.80
We should strive for a world where there's an abundance of fish and wildlife for hunting and fishing.
.51 (.02)
Hunting is cruel and inhumane to the animals. 
.
(.02)
People who want to hunt should be provided the opportunity to do so. (E)
. Item response scales ranged from 1 = "strongly disagree" to 7 = "strongly agree." Letters following items denote statements used in the European studies reported in this paper (G = Germany, E = eight-country study). All items appearing in the table were included on the Denmark survey. A five-point response scale was used in Germany and in the eight-country study. Item removed from final analysis in the eight-country study due to inconsistency in response relative to other items in the domination scale.
scored high on domination and low on mutualism, and mutualists scored high on mutualism and low on domination. Pluralists were defined by high scoring on both scales, whereas distanced individuals scored low on both orientations. Tests of our micro model examined differences among the types on attitude/ behavior measures using chi-square analysis. For tests of our macro model, we conducted hierarchical linear modeling (HLM) in MPlus 4.2 with contextual effects analysis to examine state-level effects of modernization variables while at the same time controlling for their effects at the individual level (Raudenbush and Bryk 2002) .
European Case
Data Collection
Data were collected in the following countries as part of three investigations: Denmark, Germany, Austria, Belgium, France, Hungary, the Netherlands, Romania, Scotland, and Slovakia. In Denmark, a mail survey consisting of multiple contact attempts was administered in 2007-8 to a random sample of residents ages fifteen years and older (n = 2,475; 64 percent response rate). Samples were obtained from the Civil Registration System under the Ministry of the Interior. In Germany, data were collected in the fall of 2008 using a survey administered through face-to-face interviews to a random sample of residents ages fourteen years and older (n = 1,043; 72 percent response rate). Samples were generated using the three-stage ADM Master-Sample design (Diekmann 2008) . Following comparisons with census and other independent sources, data were weighted in Denmark to adjust for age and gender differences and in Germany to adjust for age, gender, size of household, region, and community size. In the remaining countries, data were collected in designated sites via a survey administered primarily by mail (n = 2,378; see Table 3 ). In Hungary, Romania, and Slovakia, where pretesting suggested that postal administration would lead to significantly lower response rates and demographic biases, a face-to-face administration technique was used. Sites within each country were selected on the basis of the following: they had to consist of a medium-size city (50,000 to 250,000 inhabitants) that was not the country capital, and they had to be in the direct vicinity of a major protected area. Samples were not meant to be representative of each country, but rather to facilitate exploratory cross-site comparisons and obtain an understanding of populations living within close proximity to national parks/reserves. Target sample size for each site was 300, and samples were stratified to achieve a relatively equal number of respondents from urban (50,000+ inhabitants), semiurban (3,000-50,000 inhabitants), and rural (up to 3,000 inhabitants) areas. Wildlife value orientations were measured using an adaptation of the approach applied in the United States (Table 2 ). In Denmark, the full item-set was used. For the eight-country study, a subset of items was selected due to space limitations, and responses were recorded on a five-point (as opposed to seven-point) scale. Similarly, in Germany, a reduced item set and five-point response scale were used. A selection of measures from the European investigations was used to explore relationships between value orientations and responses to wildlife-related issues. Attitudes toward environmental policies, including wildlife conservation measures and policies aimed at establishing more protected areas for nature preservation, were assessed in the eight-country study using a nine-item mean composite (1 = "not at all effective" to 5 = "extremely effective"; Cronbach's alpha = .84). In Germany, respondents were asked to indicate their attitudes toward recreational fishing (1 = "very bad" to 5 = "very good") and their intention to sign a petition banning this activity (1 = "extremely unlikely" to 6 = "extremely likely"). In Denmark, respondents were asked to rate the acceptability (yes/no) of compensating landowners and allowing more hunting opportunities to address deer conflict situations (i.e., agricultural and forest damage).
Analysis
Analysis procedures for creating value-orientation scales and classifying respondents into types were identical to those outlined above for the United States. Correlational techniques (Pearson's r) and chi-square tests were used to examine value orientation-attitude/behavior relationships. Because a reduced item set and response scale were used in Germany and in the eight-country investigation, we chose to explore these relationships using the value-orientation scales (as opposed to the four-group typology). 
Results
Wildlife Value Orientations and Impacts of Modernization in the United States
Reliability results indicated high internal consistency for value-orientation scales (Cronbach's alpha ranged from .78 to .86; Table 2 ). CFA results offered further confirmation that hypothesized item groupings provided a good fit for the data. Factor loadings were statistically significant at p < .001 and above the minimum criterion of .40 used to denote practical significance. A comparison of wildlife value-orientation types revealed differences in wildlife-related attitudes/behaviors (Figure 2 ). Traditionalists and pluralists, for example, were more likely than the other types to participate in hunting (χ = 238.90, p < .001). When asked to rate the acceptability of actions for addressing a nuisance bear situation, mutualists and distanced individuals were less supportive than the other types of lethal control. Less than 50 percent of mutualists and distanced were accepting of providing more recreational bear hunting opportunities compared to a majority in support of the latter action among traditionalists and pluralists (χ 2 3 = 2,522.01, p < .001). We found greater consensus among types regarding the acceptability of conducting controlled hunts using agency staff (χ 2 3 = 722.29, p < .001) and the unacceptability of doing nothing (χ 2 3 = 398.41, p < .001). Coefficients in the column labeled "contextual effect" in Table 4 represent the state-level effects of modernization variables on value orientations controlling for their impact as individual-level sociodemographics. As described in more detail in Manfredo, Teel, and Henry (2009) , results show strong, significant state-level contextual effects, meaning that there is something about the state in which an individual resides (defined by the modernization variables) that has a significant impact on his/ her value orientations above and beyond any effect due to that individual's own level of wealth, education, or size of community. As expected, the sociodemographics had a negligible impact at the individual level but, at the aggregate level, accounted for 43-77 percent of the variance in mean value-orientation scoring across states.
Wildlife Value Orientations and Responses to Wildlife Issues in Europe
Cronbach's alpha scores for value-orientation scales indicated adequate reliability for mutualism across all three investigations (Germany = .63, Denmark = .82; Table  5 ). However, while scores for domination in Germany (.70) and Denmark (.72) revealed high inter-item consistency, relatively low reliabilities were obtained for this scale in the eight-country study (Table 5 ). For the latter investigation, we therefore chose to include mutualism only in our follow-up analyses. Within-country mean scoring on this orientation, compared across urban versus rural strata, revealed only marginal differences, suggesting that each of the protected-area regions sampled in the eight-country study could be treated as relatively homogeneous units (Table 5) . Value orientations were significantly related to attitude/behavior measures included in the European studies. In the eight-country investigation, a significant correlation was found between mutualism and attitudes toward environmental policies, including wildlife conservation measures and policies aimed at establishing more protected areas (r = .21, p < .001); those with higher mutualism scores were more likely to express positive attitudes regarding such policies. In Germany, significant (p < .05) correlations were found between value orientations and attitudes toward recreational fishing (domination r = .30, mutualism r = -.06) as well as intentions to support a fishing ban (domination r = -.40, mutualism r = .33). Those scoring higher on domination had more positive attitudes and were less likely to support a ban on the activity. In contrast, those with a higher score on mutualism were more supportive of the ban. In Denmark, value-orientation types were in consensus regarding the acceptability of landowner compensation for dealing with deer conflict situations (χ 2 3 = 4.02, p = .26) but differed in response to provision of more hunting opportunities to address this situation (χ 2 3 = 54.47, p < .001); mutualists (29 percent) and distanced individuals (42 percent) were less accepting than traditionalists (69 percent) and pluralists (63 percent).
Discussion
HWC poses a serious challenge to the conservation of wildlife and protected areas worldwide. It threatens the livelihood of people in communities bordering reserves, and has significant consequences for species survival in these areas. Studies from a Item response scales ranged from 1 = "strongly disagree" to 5 = "strongly agree." Due to low reliabilities obtained for domination, we report only mean scoring for mutualism. Strata were defined as follows: urban = 50,000+ inhabitants, semi-urban = 3,000-50,000 inhabitants, and rural = up to 3,000 inhabitants. Within-country mean scoring did not differ statistically across strata, with the exception of Belgium (F 2, 293 = 5.00, p = .007) and Hungary (F 2, 288 = 8.84, p < .001).
around the world highlight the global impact of HWC and point to the need for greater in-depth analysis and coordinated efforts at multiple scales (global, regional, etc.) to address this escalating phenomenon (Distefano 2005) . In particular, recognizing that the thoughts and actions of humans ultimately determine the course and resolution of the conflict, there is a need for scientific investigation of the social dimensions of HWC (Manfredo and Dayer 2004) . As Madden (2006) articulated, improved response demands an interdisciplinary approach with greater attention to the "human side" of the conflict, including its social, cultural, political, and historical roots. Contributing to the need for greater understanding in this area, we offer an approach to exploring the cognitive basis for human-wildlife relationships and interactions. The approach centers on the concept of wildlife value orientations, representing basic modes of thought regarding wildlife that are reflective of broad cultural ideologies and that form the foundation for social conflict on wildlife issues. An application of this approach in the United States demonstrated its utility for conservation planning and for development of appropriate solutions to HWC. Following study completion, workshops were conducted with agencies in several participating states to assist with interpretation and use of findings. Workshop participants were asked to consider the potential changes taking place in their states over the next fifteen to twenty years and in that context to identify the top challenges facing wildlife conservation. One of the primary challenges identified was the rapid acceleration of HWC. Workshop discussions focused largely on an increase in HWC incidents in urban areas and places of expanding human settlement. Due to changing publics affecting the level of support for traditional management alternatives and a general lack of resources, agency staff indicated that they feel increasingly limited in their ability to address this growing problem. Study findings encouraged thinking about proactive strategies for HWC mitigation, including those that may account for areas of consensus among people with different wildlife value orientations.
Findings from the U.S. case revealed patterns consistent with our contention that modernization is contributing to a societal-level shift in wildlife value orientations, which, as the agencies are witnessing, has significant implications for public response to wildlife issues. Results suggest gradual movement away from a domination orientation and a concomitant rise in mutualism views spawned by increases in income, education, and urbanization. While the former advocates a view of human mastery over wildlife and treatment of wildlife in utilitarian terms, the latter sees wildlife as capable of relationships of trust with humans and deserving of rights and caring. Given the individual-level relationship documented in this study between value orientations and wildlife-related attitudes/ behaviors, a continuation of past trends could result in further declines in hunting occurring in the United States and less support for traditional approaches to managing HWC.
An application of our model outside the United States provided further evidence of the role of value orientations in shaping individual thought and action in a wildlife-related context, and it encouraged thinking about how our approach might be used to address conflict situations in and around protected areas in other countries. HWC in Europe can take many forms, and respondents touched upon many of these in their responses to an open-ended question included in the eightcountry study (Mauz et al. 2009 ). For example, while in some of the protected-area regions sampled in this investigation, such as the French Oisans and the Slovak High Tatras, conflicts with wolves can occur, in other areas, such as the Scottish Cairngorms and the Dutch Veluwe, increasing red deer and wild boar populations may be seen as problematic. Such situations often involve disputes between social groups involved in managing and using the land and thus might best be defined as conflicts among humans rather than as conflicts between humans and wildlife (White et al. 2009 ). This explains how conflicts may arise, for example, over the management of species that do not directly affect human livelihoods (e.g., crows and buzzards in the Flemish and Scottish samples). In some cases, conservation activities are viewed by residents living in the vicinity of protected areas as the cause of unwanted increases in such species (Mauz et al. 2009 ).
As our findings as a whole suggest, differing levels of support for conservation and wildlife management strategies that define many of the conflicts occurring in these areas are rooted in fundamental differences in how people relate to wildlife. An understanding of these differences can help resource managers to anticipate where social conflicts over proposed strategies are likely and where communication will be critical to achieve greater success in conservation. In addition, lessons learned from our U.S. investigation reveal that broadening this type of understanding to include knowledge about societal-level factors and their impacts on human thought about wildlife may promote more proactive thinking about conservation challenges and solutions. Future applications of our model that can more fully examine these relationships across geographic and temporal scales offer promise in informing responses to global phenomena such as HWC. Future applications should also explore ways to improve cross-cultural value-orientation assessment. In particular, we obtained low reliability scores for domination in the eight-country study. While this may in part be explained by the use of a reduced set of items, given that reliabilities were much higher in Denmark and in another recent investigation in the Netherlands (Sijtsma, Vaske, and Jacobs 2010) , where lengthier item sets were used, there may be other reasons that future research should attempt to uncover.
Note
